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The present evans of experiments was: designed to 


‘exanine the factors affecting the ability of people to draw 
inferences frcoa a passage of text. It was found that, using a 
“true-false recognition test, proportion correct was higher and 
reaction time shorter on inferred information than on information 
that ‘was actually presented. This wa§ the case for both linear 
orderings (e.g., "A is better that B. Bis better than C.") and set 


inclusion relations (e.g., 


"All A are B. All B are C.") This strongly 


indicates,that, when learning a paragraph describing either of these 
types of ordered information, subjects make and store inferences. as 
an integral part of the reading process. Contrasted with these 
recognition results, recall of inferences was found to be very poor 
for both types of relation. Training subjects in such a way as to 
lead them to expect a recall test did not improve their recall of 
inferences. This kind of difference between recall and recognition 
ferformance is often ‘interpreted as an indication that, although the 
»information in guestion is stored, it is not easily retrievable. 
Further research is necessary to determine if this is the EsRs in the 


above experisents. 
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Abstract ** | 


The present series of experiments was desighed to examine the 
factors affecting the ability of people to draw inferences fromea 
.passage of text. It was found that, using a true-false recognition 
test, proportion correct was higher and reaction time shorter on 
inferred information than on information that was actually presented. - 
This was the case for both linear orderings (e.g. "A is better than* 
_B. Bis betteg than C.") and set inclusion relations (e.g. "All’A 
are B. All B\are C."). This strongly indicates that when learning, 
a paragraph describing either of these types of ordered information, 
subjects make and store inferences as an integral part of the reading 
process. Contrasted with these recognition results, recall of infer- 
*ences was found to be:very poor for both types of relation. Training 
Subjects in such a way-as to lead them to expect a recall’ test did 
not serve to improve their recall] of. inferences. This kind of a 
difference between recall and recognition performance is often inter- 
preted as an indication that although the information in question is 
stored, it is not easily retrievable. Further research is necessary 
to determine if this is the case in the above experiments. 
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Traditionally, experimental psycHologists interested in: memory id 
have assumed that learning consists of the passive transfer of certa.in 
informatijon from the presentation medfium into some internal storage , 
medium. {/60ing beyond the presented imformation, drawing inferences 
and coming to conclusions, was viewed as an automatic process which 
occurred passively as associations were established between variousg * °° .. 
parts off this information. Thus, fof example, Hermann Ebi nghaus 4 e 
contended that learning a serial lisit consisted of learning a chain. . a 
of pairwise associations between the adjacent items. As this was. 
happening, however, subjects also spontaneous ly | formed more remote 
sever ee between hon- adjacent ifems in the st. 


It Showid not be shrentetne that this sanvoach takeh directly | 3 
from British Empiricist Philosophy, proved less than useful.to edu- -' ij. 
catiqnal. psythologists who viewed the. process of going beyond the - Sa 
text as being at least as important, 1f not more important, than 
memorizing the material. whfch was actually presented. Such a theory. 
provided a grossly inadequate framework for are jrterested in 
examining the processes involyed in drawing. conclusions from a text, 
and in discovertng what could’ be done-to the material or ‘to the: gen- 
eral learning situation to°facilitate. these processes. In what’ _ 
follows, memory for information which was actually presented wt11 be 
referred to as reproductive memory; memory for information which 
must be deduced from the presented information will be referred to 


as “productive, memory . 


AY move, useful framework for studying productive memory;.is pro- 
vided by the cognitive theories of memory which havé just recently 
become popylar among experimental psychologists. These theories 
have tended to adopt and refine Bartlett's (1932) account of the 
memory process. Agcorging to Bartlett, incoming information is in- 

‘corporated into “active, organized settings" called schemata, When 


asked a question about.the presented material, subjects must use _ 
these active schemata to reconstruct the required information. In 
Bartlett's words, ". . . the organism would say, if it were able to . 
express itself: ‘This and thts and this must have occurred, in were 


order that my ‘present state should be what it is’ " (p. 202)... 


Once one assumes that memory is an active process which is at 
least partially under subjects’ control, it becomes reasonable to 
try to separate the. reproductive and productive components of memory 
“and to’ attempt to. examine the various factors which might affect them 
’ differentially. Unfortunately, though Bartlett's notion of deter- 
mination by schemata seems.to be a reasonable basis for a cognitive 


- e ‘ 
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mory, it is clear that Bartlett's account, fs not .adequately 
Alized afd cannot be mae to yield testable predictions, Beforé 
e roles of productive .and reproductive 


thht Subjegts transform each incoming sentence into its Hagui sti deep 
2 Gr sentence kerfiel (Chomsky, 1957, 1965), and then store that 
3 Df the trans format iéns which would be necessary 
p regenerate the original sentence from the stored kernel. Mehler 
» ¢ i referred to this qoding strategy as a schema-plus-correction 


~ Mist of transformations omprising a set of corrections to-that basic 
gchema, ‘While some researchers have questioned thegneed for a transfor- 
-imational theory of individual sentence memory (e.g. Martin & Roberts,.: 
966), a. large number of studies have been reported which séem to sup- 
hort’ this. type of lingujstio theory (e.g. Mehler, 1963; Mehler & Miller, 
: (11964; Gough, 1965; Savih & Pérchonock, 1965; -Blunenthal, 1966 Blumenthal 
'}& Boakes, 1967; Sachs, 967; Rohrman, 1968). 


> 
It has recently b¢écome clear, héwever., that though linguistic p pro- 

cessing of individual fentences plays an important. role in the initial © 
_{ stages of comprehension, the final representation of linguistic material 
'}* does not: correspond tq a simple catalog of the representations of indi- 
vidual. sentences. Pegple's information processing strategies extend far 
beyond merely altering the form of each. incoming sentence and storing 
that altered form. This has been demonstrated most clearly in a series 
of studies by Bransford and Franks (1971), Bransford, Barclay, and 

Franks (1972), and Barclay (1973). During the acquisition phase of these 
"experiments, subjectg were presented with a series of sentences, being 
told to read each fot comprehension. ‘After the whole set of acquisition 
sentences had be&n presented, subjects were shown another series of 
sentences, some of which were identical to one of the acquisition sen- . 
tences and some of Which were not. Their task was to indicate whether 
each test sentence Yas or was not word-for-word identical to any of the 
acquisitjon sentenc¢s. It was found that if a test sentence contradicted 
any information that had been presented during acquisition, subjects were 
very accurate in recognizing that the sentence had not been presented. As 
long as the test sq@ntence was not inconsistent with any of the acquisition: 


"' sentences, however] subjects were unable to make the desired discrimination. 


Specifically, subjg@cts were unable to di$tTniguish between information which 
had actually been presented and information which-they themselves had 
deduced from the presented information. Assume, for example, that subjects 
are first presented with the senten “eS "The box is to the left of the tree" 
and "The lamp is gn top of the box./" When later asked if they had seen | . 
the sentence "The/Lamp is to the l@ft of the tree," subjects will tend 

to erroneously inflicate that they tad indeed seen. the sentence before. 

Paris and Carter (1973) have shown] that this is the case even for relatively 
young children. : 


Xt 
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These results’ contradict any. linguistic theory of individual sen-. 
tence/ memory, for they show that subjects do not store individual sen- 
‘tences at all. Instead, the individual sentences are combined both with 
each other and with subjects' generalized knowledge of the World to form 
an abstract representation of the general idea underlying the passage. 
As important as this work is, however, it- should be clear that this is 
only a first step, We are still lacking an adequate formal description 

of the nature of these abstract representations. In. the words of  . 

. Bransford afd Franks (1971), "a very important problem ... . concerns 
the question of what is learned in the above situations. How can one 
fae the nature of the semantic ideas that are acquired?" 

“(p. 349). ' 


‘A Test of Two Coding Strategies - 


There are two different types of coding strategies which could -_— 


account for subjects’ inability to distinguish-between information ) 
which had actually been presented and information whith they, themselves : 
deduced. The first was suggested by Quillian (1969) who‘noted that it - 


- would be efficient for subjects to delete from memory any information 
‘which was redundant in the sense that /it could be deduced from other 
information stored in memory. This would be an efficient coding strategy 
for it’would allow subjects to reduce their memory load without any 
corresponding loss of information; they could ‘deduce any of the deleted 
material whenever they needed it. Using this coding strategy, however, 
subjects would not be able to determine if a particular piece of redun- 

* dant, information had actually been presented, for the redundant infor- 
mation would not be present in memory in either case. 


A second alternative is that subjects make inferences while studying 
and that these inferences are. stored along with the information which 
was actually presented. Since this would imply that redundant infor- | 
mation is stored regardless of whether it was actually presented or not, 
such a theory could also account for subjects' inability to determine 
saa particular piece of redundant information had actually been 
presented. , 3 


A series of experiments have been performed in our laboratory which 
were designed to determine whether or not subjects deduce and store 
inferences while studying a passage of text. “The experimental paradign - 
employed in all of these experiments consisted of giving subjects one 
or more paragraphs to study, Each paragraph described a linear ordering 
of four terms. The terms were chosen and arranged in such a way that 
no "natural" ordering of the terms was apparent. In all cases, the 
relation was described by using the linguistically eye i form of com-— 
parative adjective. Such an ordering (which wil] ve characierized as 
{A:>.B > C > D) can be described in terms of six pairwise relationships. 
Ttiree of these pairs (A > B, B > C, and C > D) describe the relations 
between adjacent elements in the ordering and will be referred to, as 
adjacent pairs. These adjacent pairs are necessary to the establishment 
rt) e ordering. The remaining three pairs (A > C, B > D, and A > D) 
describe the ralations between nonadjacent elements in the ordering and 
‘will be referred to as remote pairs. Since the relations employed were 
transitive, these ‘remote pairs could be deduced from some subset of thé 
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Potts; 1974;' 
1s completely incons {stent with the notion that the remote 


time of test. 
would have to be lower than proportion correct on any of 

pairs necessary to deduce it, and hence overall proportion 
correct on the temote pairs would have to be lower than overall propor- 
tion correct on the adjacent pairs. 


rs. Each paragraph presented only. the three adjacent 
ary to establish a single ordering. The order of pre; 
these pairs wds varied across ‘paragraphs. A sample! 
given below. 


ey 
x 


Linear - ‘Ordering 


In a small forest just Sausth of nowhere, some 

animals were battling for dominion over the -. 
land, - It boiled down to a battle of wits, 

so intelligence was the trucial factor. The 

bear was smarter than the“hawk. The hawk was 

smarter than the wolf. The wolf was smarter 

than. the deer. In the end the battle was ~ 

decided and tranquility returned to the area. ' 


test sentences (6 true and 6 false) was used to assess 
owledge of the information contained in each of the ° 

The 6 true. sentences consisted of a Statement of the 6 
ations.'comprising the ordering. For each true sentence 


* (e.g., A >‘B?), there was a corresponding false sentence consisting 
fea. B > A?). Test sentences 
the linguistically unmarked form of comparative adjective. 


two terms in reverse order 


ults were surprising in that proportion correct was higher 
time shorter on the remote pairs which had to be deduced 
adjacent pairs which were actually presented. This apparent 


of productive bver. reproductive memory is a very robust 
has been replicated severe times (Potts, 1972; Scholz & 
Potts;2974a; Potts, 1974b). It should be clear that 


t stored, but are deduced from the adjacent pairs at-the 
If this were the case, then proportion correct on a 


ent pairs. 


Thus’, the observed superiority on the remote pairs enatg appear 


that, at least under certain circumstances, Subjects do 


successfully deduce and store inferences while studying textual material. 
ducational psychalogists' intense interest in the processes 
"going beyond the information given," one is led to question 
about’ the present situation that led subjects to perform so 
deducible information. . This becomes an espeically interesting 
question when it is realized that same experimenters have found the exact 
opposite effect using a paradigm which, on the surface appears to be quite 
) _ comparable to the one employed above. 
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Similarly, since deducing the remote 
wn to take time (Huttenlocher, 1968; Clark,,1969), reaction 
e remote pairs would have to be longer than reaction time 


A Conflicting Result 


The studies in question were performed by Frase (1969, 19%8, 1971): 
In these experiments, subjects learned a series of paragraphs describing 
a 5-term*set inclusion relationship (AS B&C<D©<E). A sample para- 
graph is given below. After studying the paragraphs, subjects were asked 
to recall all the information they could remember about the paragraphs. « 
Subjects were instructed to write down not only information which was o 
actually presented, but also any information that could be deduced from + .' - 
the presented material. Following this recall test, Subjects were given 
a true-false recognition test Similar to the one employed tn our linear 
ordering experiments. ~ 


Sample Paragraph Describing a 5-Term~ . 
Set Inclusion Relation (from Frase, 1969) 


The Fundalas are outcasts from other tribes in 

Central Ugala. It is the custom in this country 46\ 

\, get rid of certain types of people.. The outcasts of 
Centra] Ugala are hill people. There are about fif- 
teen. different tribes in this area. The hill people 
of Central Ugala are farmers. The upper:high] 
provide excellent soil for farming. The farmerxof 
this country are peace loving people, which is * 
reflected in their art work. 


Frase found that performance on the deducible remote pairs was poor 
relative to performance -on the adjacent paips. On the recall test, this 
difference was very large and highly significant. On the recognition test 
this difference, though in the same direction, was small and not signifi- 
cant. In view of this poor performance on the remote pairs, Frase con- 
Cluded that subjects did not generally deduce and store inferences while 
studying. This result and conclusion is, of course, diametrically opposed 
to the result and conclusion drawn on the basis of our linear ordering 
results. 


Experiment 1 was designed to determine. the reason for the apparent 
discrepancy between our original linear ordering results and the results . 
obtained by Frase. 


‘ 
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Experiment 1 - 
toe oe 
. There are three immediately apparent differences between our one 
‘ ments and those of Frase. (1') The most obvious is the fact that our 
experiments used linear orderings (i.e. "A iS taller than B") ahd Frase's 
experiments used set inclusion relations’ (i.e. "All A are B"). Though 
the logical characteristics of the two types of relation are esséntially 
the same, it is quite reasonable that subjects may not encode these two ° 
relations in the sama way. (2) Secondly, examination of the two sample 
paragraphs reveals that in Frase's experiment extraneous information 


9° 


(e.g. "It is the ‘custom in this country to ai rid of certain types 

of people.") was inserted between the four critical sentences describing 
the adjacent relations. In our experiments no such extraneous material 
intervened between the critical sentences. It is possible that the 
presence of extraneous information in Frase's experiment may have hindered — 
Subject's ability to make inferences. (3) Finally, our linear ordering 
experiments al] employed true-false recognition tests. frase found that 
though recognition performance on remote pairs was worse than recognition 
performance on. adjacent pairs, et difference was smal] and non-significant. 
The inferiority. on the remote paifs was most striking on the recall test. 
It may be that the type of test used is the critical factor coer 
subjects ability to’demonstrate their knowledge of inferred material. 
Experiment .1 was designed to evaluate the importance of each of these 


factors. / 


. 


* Method : “x 


Subjects. Subjects were 64 Dartmouth College undergraduat@s who 
participated to fulfil] a course PRQUEEENENY. Each subject participated 
in: one 40 minute session. : : 


Materials. Each’ subject “gtudied a tota) of six paragraphs. Three 
of these paragraphs ‘described:a 5- -term linear ordering, three described 
_ a 5-term set inclusion relatign. ‘In order to eliminate primacy and 
recency effects, two of the paragraphs (one linear ordering and one set 
~“Ynclusion): were used as ers, one at the beginning and one at the end 
of the task. ; 


The linear ordering paragraphs were modeled after those used in our 
original experiments.’ The set inclusion relations were modeled after 
those employed by frase with one possibly important difference. In 
Frase's expertment$, the univérsal quantifier ("all") was not always stated . 
_ explicitly.: Hence, some sentences read "All the outcasts of Central 
Ugala are hill people," while others omitted the quantifier and read simply 
"The outcasts of Central Ugala are hill people." In the present AUENy 
the yfiversal qdantifier was always stated explicitly. 


The relationships were established by presenting the four adjacent . 
padrs in chained order (A> B,B>C,C>OD,D>E). In addition to 
these five essential sentences, the paragraphs also included shuigl br heer 
material.’ For half the paragraphs, this extraneous material was interspersed 
/among the five essential, sentences; for the other half of the paragraphs. 

/ the extraneous material was ingetted in a block following the five essential 
sentences. The specific linear ordering and set inclusion paragraphs used 
_for each of these condftions was counterbalanced across subjects as was the 

order of presentation of the four paragraph types. 


Procedure. Subjects were run in large groups. Each subject was 
given a test booklet containing the paragraphs and test materials. Subjects 
were given 75 sec. to study each paragraph. They were allowed to. take 
notes while studying each paragraph, but it was made clear to them that 
they would not be allowed to use. the notes while they’were being tested. 
. Subjects studied all s1x paragrapns before they, wer tested on any of the 
Vinformation. / : 


10 | + /s 
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- After studying all six paragraphs, Subjects were given a recall test 
on the information. Their test booklet contained six pages which were 
‘ blank except for a title at the top of each page indicating which para- 
graph subjects were to recall. The férst page ‘contained the title of: the 
first paragraph. Subjects were given 5' minutes to recall. all the infor- 
mation they could remember about this paragraph. After this five minute 
period, subjects went on to-the second page and recalled all-the infor- 
mation they could remember aboy& the second paragraph. This procedure 
was continued until subjects had recalled all six paragraphs. Subjects 
were instructed to respond with simple declarative sentences and to list 
not only the information that was actually presented but also any infor- 
mation that could be deduced from the presented information. These recal] 
instructions were comparable to those employed by‘Frase (1969). Subjects 
in the present experiment were also given a concrete example to clarify 
the instructions. 


Following the recall test, subjects were given a true-false recog- 
nition test of their memory for the information contained in each of 
’ the paragraphs. The test materials for each paragraph consisted of a 
set of 20 sentences (10 true and 10 false) each describing a relation- 
ship between a pair of terms in the paragraph. The 10 true sentences 
consisted of a statement of the four adjacent and six remote paws com- 
prising the 5-term relationship. Corresponding to each true sentence 
(e.g. A > B?) was a false sentence employing the same two terms in | 
reverse order (e.g, B > A?). Subjects responded by writing "True" or 
"False" next to each of the 20 sentences for the first paragraph. They 
then turned a page and responded to the sentences for the second para- 
graph. -This proceedure was repeated until subjects had responded to the. 
sentences for all six.paragraphs. The sentences for each paragraph were 
listed on a separate sheet of paper. Axcomputer was used to generate a 
different random order of presentation.of the sentences for each para- 
- graph and for each subject. 2 


Results 


e 

‘The results did not differ in gny way as a function of whether 
’ the extraneous information was interspersed among the critical sentences 

or included in a block at the end.of the paragraph. Hehce, all the 

results described below are averaged over that. variable. Mean proportions 
correct on the recall and recognition-tests are given in Table 1. Statis- 
tica] analyses were performed using a sign, test for matched samples. : 
This is the most appropriate statistical measure given the binomial nature 


of the data. 


e 


As can. be seen from Table 1, the recognition results replicate our 
previous linear ordering results in that proportion correct'was higher 
on the remote pairs than on the adjacent pairs. This difference was sig- 
nificant for both linear orderings and set inclusion relations (z = 2.55, 

p= .01 and z = 2.30, p = .02, respectively). 


eee 


re ae Sa as ‘ 


4 The recall results replicate those obtained by Frase in that 

 - -*  vecajl of the remote pairs was very poor relative to recall of the 
; adjacent: pairs. - This difference was significant for both linear 

orderings and set inclusion relations (z = 3.43, p < .001 and 

.z = 4,50, p < .001, respectively). 


Discussion — , 


as Recognition results. The present finding that recogni tion of 
- “remote pairs is more accurate than recognition of adjacent pairs for 
. set inclusion relations as well as for linear orderings strongly 
, Suggests that for both types of relation subjects deduce and store ’ 
- inferences while studying textual material. While this result does 
. not actually contradict Frase's recognition results which found no 
significant difference between remote and adjacent pairs, a repli- 
cation of the present results would be desireable. This is especially 
true in view of the fact‘that several features of the present experi- 
ment, may HaNe served to facilitate performance on the remote pairs. 


First, it should be noted that ‘in the present experiment subjects 
learned both linear orderings and set inclusion relations. It is 
possible that the presence of the linear ordering paragraphs affected 
the strategies which subjects used ta encode ‘the set inclusion material. 

*» Second, subjects in the present experiment were allowed to take notes 
\ while studying the material. This may have served to facilitate the 
‘drawing of- inferences. Finally, the testing procedure. employed in the 
present experiment was modeled after the one used by Frase. Specifically, 
subjects were given both a recall and a recognition test in that order.. 
Since recall of the adjacent pairs was better than recall of the remote 
pairs, it is quite unlikely that the prior recall could account for the 
accurate recognition of remote pairs. It is reasonable, however, that 
the prior recall may have affected subsequent recognition in some way. 
Hence, it-would be useful to obtain a measure of recognition performance 
that was not confounded in this way. 
} me ‘ 
In addition to its major objective described below, Experiment 2 
‘ “addresses all of the above criticisms. No linear ordering paragraphs 
‘were used, and subjects were not allowed to take notes while studying. 
Each subject was given only one test on the critical ihformation, This. 
test was either a recall or true-false recognition test. 


Recall results. Though recognition of inferences (remote pairs) 
eo was quite good, recall of this information was very poor for both linear 

F : ordering and set inclusion relations. This result is hard to interpret 

in the case ‘of the I*#near ordering relations, for, despite our instruc- 

tions to the contrary, many- subjects recalled this information mérely 

by listing the ordering of the five terms (i.e. A>B>C>D>E). 

Though subjects. responding in this way were not given credit for accurate 

recall of the remote pairs, one is inclined to suspect that they could 

have provided these pairs if they so desired. It is interesting to 

note that ‘almost no subjects showed this kind of protocol when peear Ting 

set inclusion relations. 
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. Even though subjects did not recall set inclusion relations by 


- merely listing the terms in order, it is still.possible that the 


é 


< 


r 


’ 


failure to recall inferences relects the operation of a simple 
response strategy. -Once subjects have output several adjacent pairs- 
(e.g. A>B, B>C), ther@gey be a tendency to repress the output of 
information that could be Wduced from these pairs (e.g. A > C) even * 


though they may be well aware of the fact that these are legitimate 


deductions from the presented information. The fact-that subjects ; 
were explicitly instructed to list all deducible information (and were 
given a concrete example to,illustrate) may lead one to question the 
likelihood of this explanation, but it certainly does fot eliminate, 
the possibility entirely. , . 

» * 

_ To examine the viability of this suggestion, a-revised method of 
scoring the recall protocols was empleyed.* According to this method, 
subjects were given credit: for recalling a remote pair (e.g: A> C)- 
whenever they recatled some set of other pairs. sufficfent to deduce 
that remote pair (e.g. A>B, B > C). The assumption underlying this 
method of scoring is that subjects could have output the deduction but 
instead adapted a response strategy of suppressing. that output, For 
linear orderings, this revised method of scoring raised proportion 
correct,on the remote pairs from .427 to .754. Sincé this ‘revised 
score on the remote pairs did not differ significantly from proportion 


-. correct on the adjacent pairs (z = .53,p = .60), this result is 


difficult to interpret. The high proportion correct on the adjacent 
pairs would necessarily lead to a very hfgh proportion correct on the 
remote pairs using this method of scoring. The revised recall score is 
more informative for the set inclusion relations. Under this method 
of scoring, recall of remote set inclusion relations is raised from 
-314 to .396. In spite of the substantial improvement, recall of the 
remote pairs is still significantly lower than 11 of the adjacent 
pairs. (z = 3.71, p < .001). Hence, at least for the set inclusion 
relations it is very unlikely that fhe poor recall of the remote pairs 
can be accounted for entirely on the basis of a response bias against 
outputting pairs that are deducible from previously recalled items. 
° ‘ a 


: Summary. The results of Experiment 1 indicate the following: @ 
(1) It makes virtually no difference (for either linear orderings 
or set inclusion relations) whether extraneous information is inserted . 
between the critical sentences of a paragraph or is \included in a block 
at the end of the paragraph. This is clearly not the factor responsible 
all the apparent discrepancy between our original results and those of 
rase, ; 


_ (2) Though overall performance on set inclusion relations fs much 
poorer than performance on linear orderings, both types of relation 
act similarly with regard to the comparison between productive and 
reproductive memory (i.e. remote vs. adjacent pairs). 


(3) Type of test (recall vs. true-false recognition) appears to 
be the most critical factor affecting relative performance on remote 
and adjacent pairs. Recognition memory for remote pairs was signifi- 
cantly better than recognition memory for adjacent pairs; recaii of 


‘remote pairs was much worse than recall] of adjacent pairs. This was 
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true for both dinear. eee and set inclusion relations. Experi- 
ment. 2 will Fi ele one possible explanation for the very poor recal] 
of the deducible remote pairs.; In addition,-it will address the 
points discussed previously as possible explanation of the very good. 
recognition performance on these same remote pairs. -~ 


Experiment 2 


- Experiment 1 indicated that recognition of deducible remote pairs 
was quite good’ while recall-.of, those same pairs was véry bad. Several 
memory theories (e.g. Kintsch, 1972) have assumed that the major dif- 


_ ference between recall+and recognition tests is that the latter mini- 


mizes dr eliminates the need for subjects to search through memory in 

an attempt to retrieve the desired information. It is assumed that 

the recognition test item provides sufficient information to allow sub- 

ld to access the appropriate part of memory. Hence, according to 
theories, an item which can be correctly recognized but cannot 


er ok lled is available’ (i.e. stored in memory) but not accessible 


(i.e. not able to be retrieved). This view would lead one to argue 
that though a subject has stored information about the remote pairs, 
he is unable to retrieve this information when tested for recall. Why 
should retrieval of this information be so difficult? 


One possible explanation is that for some reason subjects may 
not have been expecting a recall test and therefore may not have 
coded their inferences in such a way as to facilitate easy retrieval. 
Experiment 2 examined this possibility by manipulating subjects’ . 
expectancy arding the type of test they would be given. In addition, 
Experiment 2 included a delayed test.administered one week after the 


. initial session to determine the long term effects of this variable. 


Method 

Subjects. , Subjects were 111 Dartmouth College undergraduates who 
participated to. fulfill a-course requirement. Each participated in two 
sessions, an initial 50 min. learntng and test session, and a brief 
delayed test session held one week later. 


‘Material. three critical paragraphs were employed. Each described 
a single S-term set inclusion relation-similar}to the ones employed in 
Experiment 1. Except for brief introductory and concluding sentences, 


. no extraneous material was included. Both the (recall and -the recognition 
tests had the same characteristics as the ones employed in Experiment I, 


In addition to ‘the three critical paragraphs, six practice para- 
graphs were used, These six paragraphs descrjbed some artificial 
information about the effects of pot, skiing as a pl technological 
innovations for students, the effects of music on plants, the politics 
of the republic of Dax, and new sources of power, respectively. None - 
of the information in these practice paragraphs bore any resemblance 


to either linear orderings or set inclusion relations. Recognition tests 


for each of these paragraphs consisted of a set of eight (four true and 


» four- false) statements: about the information described in the paragraph. 
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Two of the true sentences described information which was actually 
presented in the paragraph, two described information which could 
be deduced from information described ih the paragraph. 


Procedure. Subjects were run in large gréups. Each subject 
.has his own test booklet.which included all learning and test materials. 
The injtial learning and test \session was broken into three parts. 
During each-of these three pants, subjects studied and were tested on 
a different set of three nacaaraghs. The first two sets consisted of 
practice paragraphs; the last |set contained the critical paragraphs. 


After reading the initial ‘instructions, subjects turned a page 
and began stdflying the first practice paragraph. After studying the 
first paragraph for 60 sec., the experimentér called time and subjects 
began studying the second paragraph. Study time for each paragraph 
was reduced to 69 sec. in this experiment because the critical para- 
ble were shorter due to the deletion of the extraneous material. 

ubjects were not allowed to jtake notes while studying the paragraphs. 
After studying each of the three practice paragraphs in the first set, 
subjects were given either a recall or a recognition test on the infor- 
mation in that set of paragrdphs. Subjects were allowed a total of 

6 min. to complete the test on the three paragraphs. . 


‘Following the test on the first set of paragraphs, the whole pro- 
cedure was repeated for the Second set of three practice paragraphs. 
Subjects who received a recaill test on the first set of paragraphs 
also received a recaTl test the second set of paragraphs; subjects 
who received a recognition test on.the first set.also received a recog- 
nitiom test on the second set of paragraphs. 


Following the test on the second set of practice paragraphs, sub- 
jects went on to study the set of three critical paragraphs. The study 
procedure for these paragraphs was identical to that followed for the 
practice paragraphs. After) studying the paragraph however, subjects 
were given an additional set of instructions describing the kind of . 
test “(recall or recognition) they would receive on the critical set of 
paragraphs. This constituted the critical manipulation in the present 
experiment, and the four conditions are described in the "Design" section,. 
Subjects were given as 1 as they needed to respond on this final test. 


f 
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Following this test on the last set of paragraphs, Subjects were 
dismissed and told to return for a second session one week later. When 
subjects returned for the /second session, they were given a second test 
on the critical paragraphs. The type of this delayed test (recall or 
recognition) was in all cases the same as the type of the initial, 

. immediate test on the critical paragraphs. Subjects were not allowed to ‘ 
“Study the material again prior to this) delayed test. 


Design. Subjects wene divided randomly into four groups which differed 
according to the ave of jtest subjects were led to expect and the types - 
of test they actually received. The ‘Recognition - Recognition" group 
(n = 27) received a recognition test.on all trials~ ~The "Recall-Recall" 

“group {n = 27) received a recall testjon all trials. Hence, for both 
of these groups the te¢s on the first| two sets of practice paragraphs 
were the same as the tests on the final, critical set of paragraphs. It 
ag 
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2 a . follows that with regard to the critical paragraphs, these subjects 
/ expected the kind of test they actually received 


oo The "Recoghition-Recall" group (n = 28) recejved a recognition .. 
. test on the first two sets Of practice paragraphs, but a recall test ~ 
} on the immediate and delayed tests on the critical set of paragraphs. ~ 
. The .“"Recall-Recognition" group (n = 29) received} a recall test on the 
first two sets of practice paragraphs but’ a recognitton test on the 
immediate and délayed tests on the critical set of paragraphs.. Hence, 
with regard to the critical paragraph,.subjects in-these two groups 
were expecting a different type of test than the one they actually 


ae » received. ‘ 
5 ee ix Bg fe 
eee cs S” ResuTts * = os * 
. 6 x ; 
: ‘= ~The immediate and delayed recall results for the "Re all-Recall" | — 
' | ‘and "Recognition-Recall" groups are presented in Table 2a. The Bote, 
_ Zz immediate and delayed recognition results for the "Recognition-Recognition" 
" ‘ and’ "Recal}-Recognition" groups are presented in Table 2b. Within sub- 
i 3 ject statistical analyses were again performed usfng two-tailed sign 


o ’ tests for matched samples. Between subject comparisons were: performed ° nm 
using Mann-Whitney U-tests.’ Since’ the number of ‘subjects in each group 
was greater than 20, the two-tailed significance of the/U statistic was 
evaluated using the normal approximation or z score. 


. Insert Table 2a & b about here | 


oe Recall. Averaged over groups, the immediate recal 
the resu obtained in Experiment 1. Recall of the te pairs was 
substantially worse than recall of the adjacent pairs (z = 5.36, p< .01). 
-Recall of remote and adjacent pairs did not differ on the delayed test 
5 (z = .85) p = .4), probably due to the. fact that overall] recall in this 
fs 4 condition was so low. My 


results replicate. 


- ts On the immediate test, recall of the remote.pairs was better when 
subjects were expecting a recognition test ("Recognitfon-Recall,"). than — 
when they were expecting a recall test ("Recall-Recal "), Immediate ~ - } 
recall af the adjacent pairs showed the opposite effegt, being slightly 
setter when subjects were expecting a recall test.. This interaction ; 
approached, but did not reach significance (U ="275.5), 2 = 1.73, p = .08). ka 
The = Ring . expettation did not approach’ significance (U = 359.0, | 

t HF zs .32, p =, ,74). . : om < ° 


s 
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On the ‘delayed test, recall of both remote and adjacent’ pairs was 
we? better when: subjects were expecting a recognitfon test than when they. 
an were expecting:a recall test, but this main effect of expectation was - 
: not significant (U = 297, z = 1.36, p= 17). The interaction also" ~- 
failed to reach significance for the delayed test (U = 299, z # 1.33, 
p s .18),° . : 1¢ ° é 
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* Recognition. Averaged over groups, the sestica hon results also 
replicate the results obtained in-E jeri iment 1, Proportion correct 
on the remote pairs was higher thar/ proportion correct on the adjacent 
pairs. This difference was not:sjgnificant for the immediate test but 
was significant for the delayed’ yest (z = 1.37, p= 27, and z = 3.00, 
- p¢,.0l, respectively). ni 


s The nature of this high | cognition nav formance on the remote 
‘pairs is clarified by examining proportion correct as a- function of : 
the truth valye of the test sentence. This data is presanted in 


6 ., : Table 3. As/can be seen,/proportion correct on true sentences did 
i ; ‘not differ for: remote and/ adjacent pairs.’ The superiority on the 


{fo test ‘remote paifs was entirely the result of- performance on the false 

he 3 sentences. * In other words, the tendency to say "True" to a true’ 
‘sentence did not differ for remote and adjacent pairs. However,-sub- 
jects were much more likely to say. -'False" to a remote false sentence 


og <5 than they were to "False" to an adjacent’ false sentence.. This 
=< *) * interaction between remote versus adjacent pairs and truth value of 
, .° the test sentence/was significant for both the immediate and delayed 
, tests (z = 3.04,/p ¢ .001, and z = 2.33, si .02, respectively) - ‘ 
. ‘ Insert bee about here 
‘ Bae ee aa Fee eee ewe 


Proportion correct on both remote and adjacent pairs was better when 
subjects were expecting a recognition test ("Recognition-Recogni tion") 
than when they were expecting a recall test ("Recall-Recognition"). This 
‘main effect of expectancy was significant for the immediate test, but not 
Tie ts ape Feat AU 2 z= 2.05, p = .04 and U = 302.0, z = 1.47, «: 

:14:yespectively). The interaction between type of pair and expectancy ; 
Aid not: paccpth significance’ for either the immediate id delayed test 
13 ~ (U =.352,0, z = .65, p = .52 and U = 355.0, z = .599, p'= .54 respectively). 


x 


‘recognition tests. However, no one has looked explicitly at the effects 
of this variable on subject's ability to draw inferences from text. The 

es 4s major purpose of the present .experiment was to determine whether the very 

, ee poor recall of remote pairs observed by. Frase and in Experimeht 1 of the 
presentt series could be explained by arguing that subjects in those experi- 
ments were expecting a recognition test and hence did not store inferences 

. ‘in ‘such a way as to facilitate retrieval of that information: (the high 
recognition scores on these remote gle indicated that this information 

was Stpred in some form). Hence, it was hypothesized that this poor 

_ recall| of remote pairs might be accentuated for, the "Recognition-Recall" 

’ group which was given a concrete reason to expeet a recognition test, and 

reduced or eliminated for the "Recall- Recall" group which was led to 

Bose - "expect ja de test. 
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This hypothesis was disconfirmed in that both recall] and recognition 
of remote pairs was better when. subjects were expecting a recognition 
test than when they were expecting a recall test. This effect was small, 
howeyer, ‘and was not significant in the case of the recall data. For 
the immediate recall test the tnteraction between type.gf pafr and © 
expectancy did approach significance, however. This rp ecte the fact 
that performance on adjacent pairs was better when subfects expected a’ - 
recall test, while performance on remote pairs was better when subjects 
expected a recognition test. This would lead one to suspect that perhaps. 
subjects who expected-a recall test merely membrized the information | 
that was actually/ presented while subjects- who expected a recognition 
test had a greater tendency to go beyond the information given. 


Because of the marginal significance of these directs, no firm con- - 
clusions regarding the role of expectancy can be‘drawn from this experi-’ 
ment. If further research shows these effects to be reliable, however, 
the results could prove to be of practical importance in determining 
those factors which facilitate the process of drawing inferences from 
a passage of ‘text. : 


. 


~ Since immediate recall of remote ‘guled Sens worse dan recall of 3. 
adjacent pairs regardless of. the type of test subjects were expecting, © 
we are still jacking’ an explanation for the poor recall of this .infor- , 
mation. 


Recognition pirformince The-recognition results of the present 
experiment replicated the results of Experiment 1 in that proportion 
correct on the remote pairs was higher than proportion correct on the 
adjacent pairs. .This was the case even though subjects in the present’ 
experiment were not allowed to take notes. It was suggested that the 
presence of the Ifhear ordering paragraphs in Experiment 1 may have 
affected the strategies which subjects used to encode the set inclusion 

-material. Since no linear ordering paragraphs were used in Experiment 2 
‘ however, this could not account for the high. eee performance on 
the. “remote pairs in this experiment. . 


“Though for both linear orderings and set inclusion relations pro- ‘ 
portion correct on remote pairs has been higher than proportion correct 
on adjacent pairs, it would be inaccurate to conclude from this that. 
subjects» process these two types of rejations in imilar'manner. The 
fact that overall petformance’ on linear orderings is\so much:higher than 
performance on set inclusion relations clearly indicates a substantial. | 
difference in the way the two-types of relations are processed.- Subjects! 
performance on adjacent: and remote pairs as a function of truth value — 
of the test sentence provides a clue! to the nature of this gia 


Examination of Table 3 revetls that, for true sentantee, perfarnance, | 
on remote and adjacent pairs -does not differ. The superiority on the. 
remote pairs is due entirely to performance on-the false sentences. This | 
"4s not the case with linear orderings, where we typically find that per- 

. formance on the’ remote pairs is superior to performance ‘on the adjacent | 
pairs regardless of‘the truth value of the test sentence. . 
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Griggs (1974) has reported a series of experiments’ demonstrating 
simtlar effects. Grigg's results differed from the ones obtained in. 
the present expériment only in that, for true. sentences describing set 
inclusion relations, Griggs found proportion correct on remote pairs 
to be actually worse than proportion correct on adjacent pairs. Griggs ay 
argued that this profile reflected not memory errors but two different at ee 
logical errors in dealing with set inclusion relations. (1) Subjects 

, _ tended to erroneously assume that the relations were symmetrical (i.e., 
| if told that "all A are B," they tended to respond true to the sentence | 
; “all B are A"). This accounts for the very low.proportion correct on ~ i 
| falsé statements of adjacent relations. This kind of "invalid con- | 
version" (Johnson, 1972) error has also been observed by several other | 

researchers studying:syllogistic reasoning (e.g. Johnson, 1972; Ceraso & 

ui est 9% Provitera, 1971; Chapman & Chapman, 1959; Woodworth & Sells, 1935). 

3" (2) Subjects failed to assume transitivity ({.e., if told that "all A | | 
are B" and "all-B are €," they tended to respond false to any sentence, | 
| 
| 
| 


- "true or. false, employing the pair of terms Avand'C). This accounts 
~ " for the fact that as inferential distance increased, performance on 
_ true sentences decreased while performance on false sentences increased. 


- ¢ ‘ 


s a M Experiment 3. 
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If linear orderings and set inclusion relations differ only in that 
subjects tend to make logical errors when responding to set inclusion 
relations, then it is reasonable to suspect that if subjects are given - 
| a chance to correct their logical errors, proportions correct for the 
| ‘ set inclusion-relations should become very good and the reaction times 
- obtained using. this relations should match those obtained with linear. 

orderings., Experiment 3 examined react time profiles obtained with 
linear orderings and set inclusion relations. — , 


These ‘reaction. time results are very important theoretically. The 
4 _ | fact that proportion correct on remote pairs°{s higher than proportion 
vpcorrect on adjacent pairs strongly suggest that subjects are deducing 
‘and storing these inferences while reading the passage. “. This contra- « 
- dicts several, models (e.g. Quillian, 1969) which argue that, in the © 
“ mie '  nterests of cognitive economy, deducible information is inferred at the 
‘}' +. time of tést rather than being stored directly; Other mod@ls , however, 
iA have argued that subjects do, indeed, store inferred information (e.g. ~. 
l RumeThart, Lindsay, & Norman,-1972; Anderson & Bower, 1973). For example, 
Anderson and Bower (p. 407) have proposed that in addition to learning - 
4" ; the adjacent pairs comprising a linear ordering, subjects may also learn 
‘ : some remote relations. They maintain Ebbinghaus’ (1885) contention that: 
the more remote an association, the weaker it is. Such a model can s 
. . account for the fact.that proportion correct is higher on the remote . 

1 “pairs than on the adjacent pairs. In order to be correct on an adjacent 
anc - pair, subjeets would have to remember that pair. Subjects could be 
@orrect on a remote paireither by remembering that pair or by remembering 
some subset of other pairs which is sufficient to deduce it. However, 
‘Since subjects responding correctly to a remote test sentence do so by © 

“6 either remembering. the weak remote association or’ by deducing that relation 

‘ from other pairs, such a model would have to predict a long reaction time 
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‘on these remoté pairs. Our Bees reaction time results have clearly. 
contradicted this prediction for linear orderings (Potts, 1974b). We. 
have found tha fee aral time/to the remote pairs of a linear ordering 
is consistently shorter\|than reaction times to the adjacent pairs. 
ss Tl determine whether this is also the case for set inclusion . 
relations. 
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\ oP cin ee So ee ss : | 
R oe Subjects.} Subjects were i rtmouth College undergraduates who 
partic pated 


0, fulfill’a course requirement. Each aca participated 
in a single : D min, session. 


Materiald - Each ‘subject studied and responded toa set of eight 
critical paragraphs. ‘Each paragraph described a single 4-term linear 
ordering or et inclusion /relation. In order to make the’ linear ordering . 
° and set inclision relations as similar as possible, nonsense syllables 
Reo, * > were used for the terms of each relation., Hence, for example, a sentence 
describing af linear ordering relation wowWd read 


DAX are bigger than MEP 
while a sentence describing a set inclusion relation would read 
Al] DAX are MEP - 4 te Se 


’ The thiee afijacent: pairs nee each netarton were presented ™ | 
- the chained order AB, BC, CD. 


The test on sath relation consisted of a statement of the:12 possible 
pairwise r@lations comprising a four term ordering. The 6 true Sentences 
- tonsisted gf a statement of the three adjacent and three remote pairs of 


oe the orderiad. Corresponding to each true sentence (e.g. A > B?) there © 
.- was a fals@ sentence which described the same two terms in reverse onder 
_ (e.g. B> ?)° % 
Desig Subjects j were divided randomly into two groups. - Sibisels* 
a“ in one group (n = 8) studied and responded to nine paragraphs’ describing 
9 different linear ordering relations (e.g. "DAX are bigger than MEP"), 


Subjects fm the second group (n = 8) -studied and responded to nine para- 
: graphs degcribing set inclusion relations (e.g. "All DAX are MEP"), The 
a four nonsqnse syllables used in each relation were the same for both 
groups. nce, the paragraphs for the two groups differed only ‘in the 
relation ¢ ao ‘ 


Proces lure. Subjects were run one at a | aie After a brief practice 
paragraph, the experimenter gave the subject the first critical paragraph 
to study.| Subjects were allowed to study the paragraph for as long.as 
they likad, and were allowed to take notes if they so desired. When the - 


subject indicated he was.ready, the experimenter took away the paragraph 
and noteg, and the subject began responding to the set of 12 test sen- Pe 
tences f r that paragraph. 
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The sentehces were presented one at a time using the paper advance 
mechanism from a high speed line printer. The subject responded to 
each sentence by pressing one of two buttons ofi the response box in 
front of him. For half the subjects in each condition, the left and 
right buttons were labeled "True" and "False" respectively. For the 
other half of the subjects the labeling was reversed. Reaction times 
were measured using a Lafayette mijlisecond timer which was started 
simultaneously-with the presentatién of. the sentence and stopped auto- 
matically when the subject responded. Subjects were instructed to 
respond as quickly as possible to each sentence, but to be very careful 
not to respond so quickly as to cause them to make errors. : 


After responding to all -12 sentences from the first paragraph, 
subjects were informed: of the number of errors they had made. It was 
hoped that this‘would serve to enable them to correct any inappropriate 
responding strategies. After receiving feedback, subjects were given 
the second paragraph to study. This procedure was repeated until sub- 
jects had studied .and responded to all eight critical paragraphs. The 
sentences were listed on a computer printout and the order of presentation 
of the 12 test sertences was randomly permuted for both ipatagnapis and 
sentences. 

* 


Results a 
Overall’ proportion correct was extremely high. , Subjects receiving 


linear ordering paragrapls had an overall proportion correct of. .954; 
subjects receiving set inclusion paragraphs had an overall proportion 


* correct of .958. ‘Table 4 presents the mean reaction times in these two 


conditions for true and false sentences. As can be seen, reaction time 
is shorter on the remote! pairs for both linear orderings and set inclusion 
relations. This is the case for both true and false sentences. The 
significance of these effects was tested using a 3 way analysis of vari- 
ance. Type of pair (adjacent vs. remote) and trith value.of the test 


‘sentence were within subject variables, type of relation (linear ordering 


versus set inclusion) was a between subject variable. Since each score 


in the analysis represented an average over several responses, the resulting 
reaction time scores should not deviate seriously from normality. 


‘ 
Oe i te bette Ret tet ked 


i ¢ : 
Reaction. time to: the remote pairs was significantly shorter anh 
reaction time to the adjacent pairs, F(1, 14) = 30.11, p< .001. . Reaction 


time to true sentences was significantly shorter than "reaction time to - 


false sentences, F(1, 14) = 21.11, p < .001.. No other main effects or 
interactions approached significance (p > .10 in all cases). Of major 
importance is the fact that no effects involving the comparison between 


- Vinear orderings and set inclusion relations were significant. 
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Insert Table 4 about here er ey 
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Experiment. 4 


One could criticize the, previous experiment on the grounds that 
the use of nonsense syllables served to make the materials more artifi- 
cial than the materials used in previous experiments. It could be 
argued that this may have affected subject's strategies. Experiment 4 
examined reaction times to answer questions about set inclusion relations 
which were more similar to the ones employed in Experiments 1] & 2. . 


Method | 


Subjects were 16 Dartmouth College undergraduates who participated 

to fulfill a course requirement. Each participated in two 30 min. sessions._ 
Four paragraphs were employed. Each described a single four term set 
inclusion relation by presenting the three adjacent pairs in chained order. 
The relations had the same characteristics as those employed in Experiments 

1 and 2 (except of course that the present relations consisted of only four 
, terms). The test materials had the same characteristics as those employed 
in Experiment 3. : ‘ 


+ After a brief practice paragraph, subjects were givéh four trials on 
the first paragraph followed by four trials on the second paragraph. That_ 
completed the first session. One week later subjects returned and were 
given a retest on the first two paragraphs. They were then given four 
trials on the third paragraph: followed by four triats on the fourth ~ 
paragraph. Feedback was again given after each paragfaph. % 


Except -for these differences, the-procedures employed were identical 
to those epployed'in Experiment 3. 
t - o 


Results U 


No interesting effects of trials was noted (except for an overall ~ 
increase, in the speed of responding over trials), so results were averaged 
over trials and paragraphs. Overall proportion correct was..91]. Table. 

4 presents meatt reaction times to eae and remote pairs as a function © 
of type of pair (adjacent vs. remote) and truth talue of the test sentence. 
As can be seen, reaction time to the remote pairs was again shorter than © 
reaction times to the adjacent pairs. This was the case for both true 

and false sentences. The short reaction time to the adjacent pairs was 
demonstrated by 14 or the 16: subjects and was thus highly significant- by 

a two tailed sign test (p < .01).° It shquld be noted that overall reaction 
times in the present experiment were substantially longer than in.Experi- ° - 
ment 3. This was probably due.to the fact that the.sentences in..the pre- 
sent experiment were much longer and more‘ complicated than the sentenc¢s: 

in the previous experiment (e.g. "All DAX are MEP" vs, "All the red-eyed 
birds of Brazil are water birds"). -- ery 


Discussion 


Experiment 3 indicates that when subjects are given the chance to 
“correct their logical errors, proportion correct on set inclusion relations 
comes. very good and tHe resulting reaction time profiles-for set inclu-. 
sfon relations do not differ from the profile obtained for a linear mace ty 7 
In both cases reaction time to remote pairs is shorter than reactioh time .° 
to adjacent pairs. Experiment 4 demonstrated the same effect using materials - 
that were more comparable” to those used in Experiments 1 and 2. he 


¢ 
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This result leads one to the interesting hynetheaté that perhaps | 
set inclusion and linear ordering relations are both represented in : | 
the same form (perhaps an ordering of the terms) and that the only 
difference between them is the tendency for. subjects to employ -inap- 
propriate response strategies when answering set inclusion questions. 
We are currently engaged in a series of. experiments designed to test 
this PORSIBI TI GY : ig 


The fact that reaction time to the remote pairs of a set inclusion 
relation 'was shorter than reaction time to the adjacent pairs confirms 
our previous results using linear orderings,.and would appear to pro- 

vide further evidence against an associative model of the type proposed 


_ by Anderson and Bower es However, our linear ordering results 


indicate that subjects ap arently learn the end terms of such an ordering 
and are able to use this information to make a fast response (c.f. Potts, 
1972; Potts, 1974b for details). If this is also the case for set in-' 
clusion relations, then, a definitive test of Anderson and Bower's model 
using set inclusion relations would require the use of an ordering of 
more -than four terms so that we could examine distance effects among 
pairs which do not include ei oer end term. We are currently examining ‘ 


this possibility. 


s Conclusions 

The con¢]usions to be drawn from the present series of experiments 
can be summarized as follows: 

1) The present experiments indicate that, using a true-false recog- 
nition test, proportion correct is higher and reaction time shorter on ° 
the remote pairs of an ordered relationship (f.e. prodyctive memory) 
than onthe adjacent pairs (i.e. reproductive memory) of such a relation- 
ship. This is the case for both linear orderings and set inclusion : 
relationshi ps. This surprisingly good productive memory strongly. indt- 
cates that when studying text which describes a linear ordering or 


. set inclusion relation, subjects make and store aa as an integral 


part of the reading prDcees, . 


2) The presence or absence of extraneous material between. the adja- 
cent pairs necessary to construct an ordered relationship appears to have 


_ ho effect on subject's ability to make and store inferences. 


3): Though productive memory was found to be better than reproductive ° 


_Memory when measured using a true-false recognition test, productive memory 


was found to be»much worsé than reproductive memory when measured ysing 

a recall test. A suggested explanation for this effect was that though 
subjects made ftnferences while studying the text, these inferences may'not 
have been stored in suchta way as to facilitate easy retrieval of the 
information. This could\be expected to hinder recail of this information 
more. than it would hinder recognition. 


4) The above hypothesis could lead one to suspect that the poor 
recall of deducible information might be alleviated by making it clear 
to subjects that they would be tested using a free recall testing procedure. 


‘This was not the case. Recall of inferred information was slightly (though 
- not significantly) better when subjects were expecting’a recognition test 


than when were expecting a recall test (which they actually received). 
Immediate fecall of the adjacent pairs showed the opposite effect, being 
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somewhat better when subjects expected a recall test. This suggests 

that perhaps subjects try to memorize exactly what was presented when ' 
they expecta recall test but have a tendency to "go beyond the .infor- 
mation given" when expecting a recognition test. Though these expectancy 
effects are interesting, they are unfortunately also quite small and of 
questionable reliabvlity. ‘Further research is necessary before any 
definitive statements about the role of SxPOE Na can be made. 


“4 


/ Extensions 


The present experiments raise several questions regarding the way 
in which subjects process ordered ee in particular and text 
in general. . . 


‘ rf 
1) The present experiments do not ives themselves to the question J 
of why productive memory is so good when learning ordered'relationships. 
_ This is a very important question which deserves careful examination. 


2) A related question deals with the exact nature of the differences 
between linear orderings and set inclusion relations. The present experi- 
ments lead one to speculate that perhaps these two relations.‘are processed : 
and stored in the same way but that subjects tend to make ba ba errors 
(Griggs, 1972) when responding to set inclusion questions. Additional 
research will be necessary before we are able to evaluate the Viability 
of such a Suggestion. 3 

3) The present experiment suggest that lésdine subjects to ets 
a true-false recognition test (as opposed to a recall’ test) may improve ; 
their ability to recall: deducible information. This effect could hire . "| 
out to have considerable educational relevance with regard to the type . 
of test which may be most effective. in facilitating the process of 
"going beyond the text." Further research is essential, however, to 
demonstrate the reliability of this effect, its generality, and its size. 

Not until this research is performed will we be able to determine the 
. practical paniicae of the finding. 
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‘ Pe Table 1 
Mean Proportions Correct on Recall and 
‘ ; Recognition Tests in Experiment 1 
, . ~ % 
: Recall Test ‘ Recognition Test 

Type of Material Adjacent Remote © Adjacent Remote 
Pe eee <1: he Pairs Pairs 

Linear Ordering MT 19 951 | 
werner , “ 

Set Inclusion .492 314 675. 1718 | 
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Table 2a: 


/ 
Recall Performance on Immed{ate and Delayed ‘ 
: Tests as a Function of Type of Test Expected 
_ Type of Tes Expected 
ra Recall Recognition - 
ee pdjacent “Remote —=«|~=Ss«C«Adjacent.~=SsRemote =) COC=CSs~s=‘—sS*~*~*SS 
Pairs « Pairs Pairs Pairs _~ 
— Iomediate Test. = 719 345 651 440 , 
Delayed Test .351* 2360 413 389 .* | 
} 
rt : " Fj 
~* . 
’ | ° a 
‘ f 
‘ | 
wef ‘ | 
” 
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Table 2b on 
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ecognition Performance on Immediate and Delayed” 
Tests as a Function of Type of Test Expected 


| 


Type of ‘Test Expected 


[ Recall Recognition 
“Adjacent Remote Adjacent Remote 
| Pairs Pairs Pairs - Pairs -~- 
Immediate Tepe “1748. (A776 830° =. 864 
‘ | . 
Delayed Test 659 M7 719 786 
I : 
| 
id | . 
oa on ee 
' | | 
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Table 3 \ 


| Recognition Performance on Immediate and Delayed Tests ‘§ ' 
as a Function of Truth’ Value of the Test Sentence 
TRUE SENTENCES FALSE SENTENCES 
Adjacent Remote - . Adjacent Remote 
Pairs. Pairs Pairs Pairs 
Immediate Test * 986872, 691.767” 
. Delayed Test 741 767 636 1.736 
‘ . 
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Hh ie — ; Table 4 
i . « . . 
a . Reaction Times on Linear Orderings and 
: 2 Set Inclusion Relations in Experiment’ 3 & 4 
, x 
Truth Value of Test Sentence 
; * TRUE FALSE 
Pan 72 tus Adjacent Remote Adjacent - Remote 
wromntedtnrwtnininter turin anrenater Pairs -Pairs—— PADIS ame PAT IS ~ictrerrnnen 
| Afnear Ordering’ 1.86 1,54 2.01 1.87 
Set Inclusion = «1.69 1.48 2.01 171 
- (Experiment 3) - : : ’ 
Set Inclusion - 2.64 2.45 2.88 2.53: 
(Experiment 4) 
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